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 QUESTION 1 [3] 
  Solve the inequality
1 1
7 2x


  and represent the solution in interval form.  (3)
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
QUESTION 2 [5] 
(a) Find all values of   in the interval  0,2  if 2 2sec 4 tan 0;       (3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MAT01A1 B OPTOM July 2015 Supp Exam - 3 - 
 
 
   
 
(b) Sketch the graph of 3cos 2
2
y x
 
  
 
  on the interval  , .     (2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 QUESTION 3 [3] 
 Find the limit  
2
3
1
1
lim 1 .
n
n
i
i
n 
          (3) 
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 QUESTION 4 [5]   
a. Find all the square roots of 2 2 3i   and express the final answers in the 
form a bi .            (3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b. Use De Moivre’s Theorem to calculate  
10
1 i .    (2) 
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QUESTION 5 [3] 
Construct a truth table for the propositional formula  p q p    and determine if it 
is a tautology or a contradiction. Give reasons for your answer.    (3) 
p   q    
T   T    
T   F    
F   T    
F   F    
 
 
 
 
 
 
 
 
QUESTION 6 [2] 
Consider the argument below. Determine if it is valid or not. If it is valid, identify the 
rule of inference applied; if not, state the error committed (inverse or converse error). 
 
All B Optom students have MAT01A1 on their curriculum, 
Vanessa has MAT01A1 on her curriculum. 
Therefore Vanessa is a B Optom student. 
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QUESTION 7 [1] 
Translate the following statement into predicate (first-order) language: 
Every real number is either a rational or an irrational number.        
 (Use  to denote the set of rational numbers and   to denote the set of irrational 
numbers)               (1) 
 
 
 
 
 
 
QUESTION 8 [4] 
Use The Principle of Mathematical Induction to prove that 
 2 3 41 2 2 2 3 2 4 2 2 2 1 1 2n nn n                .n        (4) 
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QUESTION 9[4] 
(a) Let    ln 4f x x   and   2g x x . Find f g  and state its domain in interval 
form.               (2) 
 
 
 
 
 
 
 
 
 
(b) The graph shown below is that of the function  
8 2
3
x
f x
x



. Use it to draw, on 
the same set of axes, the graph of 1f  . (DO NOT find 1f  )   (2) 
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QUESTION 10[3] 
(a) State the Intermediate Value Theorem.       (1) 
 
 
 
 
 
 
(b) Use the theorem in (a) to show that the equation 5 32 3 1 0x x x     has a root 
in the interval  1,2 .          (2)    
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QUESTION 11[5] 
Let  
 
2
2
2
1
x x
f x
x
 

 


  
(a) Find  
1
lim
x
f x

 and  
1
lim .
x
f x

          (2) 
 
 
 
 
 
 
 
 
(b) Determine whether or not  
1
lim
x
f x

 exists. Motivate your answer fully. (2) 
 
 
 
 
 
 
 
 
(c) What can you conclude about the continuity of f  at 1x  . Explain.  (1) 
 
 
           
 
 
 
 
 
 
 
If 1x   
If 1x   
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QUESTION 12[5] 
Consider the function   3f x x    
(a) Use the definition of the derivative of a function to find  ' 2 .f     (3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) Find the equation of the line that is perpendicular to the tangent line to the 
curve 3y x   at  2;1 .            (2) 
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QUESTION 13[11] 
(a) Given that 
2cos 3
1 2 x
x
y
e


 evaluate .
dy
dx
        (3) 
 
 
 
 
 
 
 
 
 
 
 
 
(b) Find 
dy
dx
 if 
 
2
2
sin log
5
x
x x
y
x



          (4) 
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(c) Use implicit differentiation to find 
2
2
d y
dx
 if  tan xy xy     (4) 
 
 
 
 
 
 
 
 
 
 
 
 
 
QUESTION 14[3] 
Prove that  1
2
1
sinh .
1
d
x
dx x
 

          (3) 
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QUESTION 15[3] 
Find the horizontal asymptote(s) of the function  
2
5
x
x
e
f x
e


    (3) 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
QUESTION 16 [2] 
Find f  if  '' 3cos sin ,f x x x    0 0f  ,  ' 0 2f  .      (2) 
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QUESTION 17[2] 
Use the Fundamental Theorem of Calculus, Part 1, to evaluate 
sin
1
0
sin
x
d
tdt
dx

   (2) 
 
 
 
 
 
 
 
 
 
 
QUESTION 18[7] 
Evaluate the following integrals. Show all the integration steps. 
(a)  sinh ln x dx              (2) 
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(b) 
2 2
3
0
1
3 6
x
dx
x x

 
             (3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(c) 
2sec 2 cot 2x xdx             (2) 
 
